Source 
Codec 
Bitstream 
Packts 
► 




Speech PCM 




Destination 

Codec 
Bitstream 
Packts 


Decoder 
(Source 
Codec) 


Encoder 
(Destination 
Codec) 




► 


► 



Figure 1 



Source 
Codec 
Bitstream 
Packts 



Transcoder 



Destination 

Codec 
Bitstream 
Packts 



Figure 2 



T3 

2 "5 

E ^ 

c o 

O cd 

Ph Oh 









.2 












g 








O 












c 




<D 


.2 








de 




UIl 


Mo 


Par 


Est 



OX) 

E 



^ CO 

S3 ^ 

• «i J— I 

00 ex 



43 ^ 

VX • 

00 00 



o 

•rt O 

Q 



Oh 



o 



03 



o 



d <d S 

00 o C 

Q PL, ix, 



<D 

g a 

a o 

§ Q 

p4 H 



SX <L> 

S 53 



.5 



Oh 

2 53 



<U r . 
| | O 



<D o S ^ 
§ o S ^ 

O0 U -5 Oh 




o S o 

o o & 
oo O ^ 



Unpack and unquantize the 
source codec parameters 



Interpolate source parameters to 
match the destination codec 
frame size, subframe size and 
sampling rate 



Determine the frame class and bit 
rate for the destination codec using 
source codec CELP parameters 



Select the source-to- 
destination codec parameter 
mapping strategy 



Perform mapping of 
excitation parameters 



Quantize and pack the 
destination codec parameters 



Perform mapping 
ofLSFs 




Figure 5 



Source CELP 
Intermediate 
Parameters and 
Bit Rate 



History Data of 
Last Few Frames 



External Command 



Smart Frame 
Classification and 
Rate Decision 



Destination 
Codec Frame 
Type and 
Rate Decision 



Figure 6 




s 

©JD 

s 



(U 

CO 
CO 

O 

o 





is 










LPC 


inalys 




— ► 


LSF 


Smoothi 











1 



Voice Activity Detection 




i r 


Music Activity Detection 




f 


Voiced/unvoiced level detector 




r 


Active Speech Classification 




r 


Class Correction 




r 


Mode-dependent rate selection 




r 


Voiced Speech Classification in 
Pitch Preprocessing 






Final Class/Rate Correction 


v 

Figure 8 





Source Codec 
LSP 




Spectral Parameter 
Mapping 




Destination Codec 
LSP 

► 


Source Codec Adaptive 
codebook lag 








Destination Codec 
Adaptive codebook lag 




Calibration 
Factor 




Source Codec 
Adaptive codebook gair 














► 

Destination Codec 
Adaptive codebook gain 
► 






— ► 


Excitation 




Source Codec 
Fixed codebook gain 




» 






Destination Codec 
Fixed codebook gain 






Coding Mapping 








— ► 






Source Codec 
Fixed codevector 






A 






Destination Codec 
Fixed codevector 








Mapping Strategy 
Decision 




► 



Figure 9 



SourceCodec 
LSP 



Source 
random generator 



Source Codec 
frame energy 



Source Codec 
excitation shape 



Spectral Parameter 
Mapping 



|Codec 
seed 



Calibration 
Factor 



Excitation 
Coding Mapping 



Destination Codec 
LSP 



Destination Codec 
random generator seed 



Destination Codec 
frame energy 



Destination Codec 
excitation shape 



Mapping Strategy 
Decision 



Figure 10 



"8 



N 

CO 

00 of 



CO -*— » 




s 

OJD 



Silence j 
Enhancement 


> 


f 


High-pass 
Filter 






Noise 
Suppression 




r 


Adaptive 
Tilt Filter 




f 



Figure 12 



Adaptive 
Codebook 

? 



Fixed 
Codebook 

Sub-CBl 



Sub-CB2 




Synthesis 
Filter 



Minimization 



Synthesis 
Filter 



Perceptual 
Weighting 
Filter 



Minimization 

S 



Modified 
weighted 
speech 



e 



LTP Contribution 
Temporal Reduction 



Perceptual 
Weighting 
Filter 



Figure 13 




WD 



C3 

cd 

.•2 | 

CO Oh 



Adaptive 
Codebook 




H 






Calibrated 
Excitation Vector 



e 



Minimization 



LTP Contribution 
Temporal Reduction 



Fixed 
Codebook 

Sub-CBl 



Sub-CB2 



Special Weighting 



Fi 




Special 
Weighting 
Filter 



ter 



e 



Minimization r* 



Figure 15 



START 



Get initial pitch lag estimate, L, from 
interpolated source codec parameters 



► 

i 

Correlate calibrated excitation at lags 
surrounding L 




Get best matched ACB codevector 
and determine ACB gain 



_* 

Subtract ACB contribution from ACB 
target to get FCB excitation 



__4 

Filter FCB exctiation with special 
weighting filter to get FCB target 



> 



Create FCB candidate vector 



Calculate error between filtered gain- 
adjusted codevector and FCB target 




Get best FCB codevector 



f END ^ 
Figure 16 



> £ 

00 ex 











ack 


ion 


Oh 


■*-» 


> 






O 


00 








o 








Typ 




:£ 






t§ 




as 
o 






> [ 


> 






00 



4> r « C 

s vh 2 
| | o 



e 
o 

o 

CD 
Q 

H 

i 
i 



3 

Ml 



woe 



y ts 



y 

> « 

W Pi! 




oo ^ ° 



Pi J* 

ft 8 















O 
Oj 


a 


Oh 


o 


u 


"3 






> 


o 


w 








ers 


c 




tio 




amet 




rme 


& 


Inte 


S3 


Intei 


Ph 









> 




S3 




O 


Unpa< 


00 


U 





oo 


oo 




r-H 






13 


Ra 


RCR 


> 






00 



> „ 

C/5 IX, 



H 



o 

*^ 

G 

g 

<L> 

Q 



00 

a 

WD 













o 


u 
















I 




a 


Q 


00 





6 

x ^ 
w § 

a I 

> o 



SMV (Rate 1 Type 0 & Ratel Type 1) 



< 20 ms 

SMV (Rate X A Type 0) 



20 ms 



SMV (Rate l A Type 1) 



20 ms 



SMV (Rate % ) 



1 




1 














\< 


20 ms 










► 



SMV (Rate 1/8) 



20 ms ► 



Figure 19 



EVRC (Rate l,&Rate l / 2 ) 



20 ms 



EVRC (Rate 1/8) 



20 ms 



Figure 20 



